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SPRAYING TO HihVmWT FKUIT FuRMATT-H 
OH CJBTAIk 3Ui'.D& mW OMAt.^TaL TnaAC 
Statement of tne iroolexo 
With the encouraging results obtained by horticulturists 
in reducing fruit formation on apple, peach, plum, etc., by 
the use of "hormones*5, work was started in 19^8 to attempt to 
eliminate objectionable fruit on certain shade ana ornamental 
trees. 
In tne following years only a limited amount of research 
has been done in tnis field, from the standpoint of shaue and 
ornamental trees; and most of the information r- gaming tnis 
type of spraying /mown touay is a result of research carried on 
by pomologists or trial and error by arborists. 
Since shr.de and ornamental tro«. s h ve a de f ini tc \ 1 a c e in 
the landscape and many such trees have showy flowers out ob¬ 
jectionable fruit, which many property owners wish to h ve 
eliminated, continued study for a better underst .nciing of the 
problem is desirable. 
Tne objectives of this project are to compare two materials: 
App-L-Set and Amid-Thin-W*; two concentrations: 40 ppm and 60 ppm; 
full-bloom and 1C days after full-bloom applications; to metnous 
of application: hydraulic and mist blower. 
* A* p-L—Set—b*5/o Sodium 1-naphthalenea cet te, 
Corporation, Midland, Michigan. 
Dow ChemiC: .1 
Amid-Thin-w—8.4;b Na> hthylv cot amide. Antric.n Chemical Kiint 
Company, Ambler, Pennsylvania. 
one of tne f vliow- To prevent fruit froze forming on trues, 
ing methods may be used: 
1. Bender pollen non-viaole while still on the anthers. 
Lm Destroy or cover tne pistil so the male g,.metes in the 
pollen can not re... ch the ovule. 
3. 4 iy a growth-regulating material that wi11 up ;ot tne 
chemical balance of the ovule, embryo, or anuos^erm, 
so that fruit will not form or will not fully dev.lop. 
In regard to number 1 of the above, it is . ruction!:.y ins— 
possicle to prevent fertilization by eliminating the pollen on 
a few localized trees. With the trees involved, pollen is 
carried primarily by insects or wind; so, regardless how suc¬ 
cessfully the pollen on a few trees was controlled, pGalen from 
outside tne area could be introduced resulting in fertilization. 
Method number b, of destroying tne pistil before pollination 
has taken place, has been tried with limited success (11). The 
time to ap^ly the material, mainly dinitro compounds, is rela¬ 
tively short and the damage to the plant was often consideraDie. 
A waxy material, Dow-Wax, h s been tried by the author with 
limited success, the theory being that, if the pistil was 
covered before pollination, fertilization would net tme p1-uce • 
Tiie third category mentioned is the one showing the- ..ost 
promise. By using growth-regulating compounds the orcharalsts, 
tomato growers, grape growers, and other horticulturists a vc 
obtained many types of results regarding plant resjonss. By 
Increasing the cocoentrations normal y used for fruit thinning 
3 
it is hopad that fruit formation can be j revunted• 
Survey of Mto i'-.t'ire 
In reviewing literature concerning this problem only four 
articles dealing with fruit prevention on sh.de tad ornamental 
trees were found* Fortunately a groat d. .1 of research has 
been done with hormone sprays on edible fruit producing plants 
to sup jly more than enough material regarding the numerous 
theories and facts pertaining to hormone offacts• 
The first work done on shade and ornamental trees was by 
Miller and rirskine (ll) in 1948. This work was carried out on 
numerous trees with many types of materials being usee. The 
n&phth&leneacet&te spray appeared to give the most encouraging 
results excepting on Ginkgo biloba. 
The dinitro compounds often gave favorable results on trees 
that produced flowers before the leaves were formed; however, 
when leaves were present, considerable damage resulted (il,8). 
For commercial tree work this material should not be generally 
used because of the staining to painted buildings and the pos¬ 
sibility of burning nearby foliage by the drift. Four to five 
weeks was generally found to be the period for burned foliage to 
recover from dinitro compounds (il). 
Maleic hydra aide, a growth regularity was tried (il) a.s a 
possible solution to controlling the fruit set of the female 
Ginkgo tree. The results when lo^O pm was used showed some 
reduction in fruit, but terminal growth was killed back two 
4 
to three inches* 
The first work noted on fruit thinning wa., ‘by Gardner, 
Mnrth, and Batjler in 1959 (4). This was a report concerning 
the effectiveness of several types of spray materials for 
thinning apple blossoms in preventing an overproduction one 
year and also in the hope of a better crop the following year. 
This study has been further investigated with favorable results 
by Southwick and Weeks (13) at the University of Massachusetts* 
i-lant Injury 
The most a,parent injury resulting from the use of the 
^hormone” type of spray was to the foliage. A complaint was re¬ 
ceived by the lark and Forestry Department, Lansing, Michigan, 
where it was found that a bed of about uA hybrid tea roses that 
received considerable drift during the second week of May 
produced very few blooms during the summer, while & nearby bod 
of similar roses that h..d received no drift bloomed normally. 
This was an observation from one case, and to my knowledge no 
further study has been made concerning this type of injury- 
on roses. 
Dwarfing of foliage to one third normal size when FLO ppm 
of App-L-Set was used on Ginkgo was reported (11). Similar 
dwarfing has also occurred on -.orway maple, Ac«.r > lot anoints (8). 
This problem of Injury is an intangible one since there 
are so many factors involved which are difficult to measure but 
which have a direct bearing on the amount of injury. 
In general, concentrations above 60 pym of App-L-Set will 
5 
result in some wilting, chlorotic conditions, or dwarfing of 
foliage. However, species susceptibility, pl.uit vigor, tem¬ 
perature, soil moisture, and stage of foliar development all 
play an important part in the amount of reaction shown by the 
plant to the spray applied* 
Turner (19) reports poor results where sprays h.-.ve been 
applied to eighty-five female Ginkgo trees on a street in hast 
Orange, Hew Jersey. The solution found, was to remove almost 
ripe fruits with water from a fire hose and collect tne fallen 
fruit with a mechanical street sweeper. 
The work conducted in Lansing, Michigan, in 1948 was con¬ 
fined to similar problems, as that done by Hiller and Krskine 
(il) with one exception. It was believed that if trees in poor 
health, due to gas injuries, vertieiiiium wilt, roots cut by 
trenching, etc., could be prevented from producing a heavy seed 
crop the following siring, the carbohydrates that normally go 
into forming seed might be devoted to vegetative growth. This 
along with fertilizing, pruning, ana other forms of ..ssistance 
to the plant might hasten its recovery. This work has been 
carried on from 1948 to last year with no definite results other 
than very little fruit, if any, being formed on trees sprayed. 
Hemphill (7) reports that tomato p1 aits sprayed with the 
growth regulator, p-chlorophrenoxyacetic acid at bo ppm resulted 
in no fruit formed and these plants were larger ana more vig¬ 
orous than those plants not sprayed and producing fruit. Tne 
reason stated was t!an abundance of assimiliated food evidently 
was i resent in th.se plants, but it v/as not usea for fruit 
development •tf 
Aside from the disease-retarding ,-.s. dot, reports (8,6,11; 
are fairly similar in that desirable results were obtained 
from the use of ncv hthaleneacetic acid which for convenience 
will be designated as NAA. Concentrations ranging from AG ppm 
to luO ppm wore used with varying results depending upon the 
genus, species, variety, or weather condition. In general 
those plants in the genera halos, Jlmus, Catalpa., and sc ulus 
responded most favorable to this hormone, whereas nor us. G.^Kgo 
and near genera showed varying effects to tne amount of fruit 
formed and showed seme burning or stunting of fallege. 
This latter problem of plant injury is one which must be 
kept in mind especially where the flowers are in full bloom U 
the time the leaf buds are opening or where the leaves are 
possibly less than one half developed in size. This was noted 
(8) on herway maple near ilatanoiaes where the foliage sprayed 
appeared to reach half size at maturity when 60 ppm of ivAA was 
used. It should be noted that plant vigor, age of pi nt, 
weather conditions, and concentrations of the material being 
used will generally alter plant susceptibility to most spray 
materials; so if lower concentrations cou.d be tried, possibly 
this foliage injury could be minimized, resulting in good 
fruit con rol. 
where dust of NAA has been used (la) at .1$ egu.lling 
approximately lu ppin spray, vary little wilting has resulted on 
commercial apple varieties and tne thinning properties appear 
7 
to be as effectiye as sprays when applied at calyx. 
The cause of the wilting is not definitely known but 
two theories (15) are that a water stress is caused by the 
hormone or merely some sort of epinastic effect results. It 
is generally found that when drying conditions are ideal and 
the temperature does not go above 80° F less wilting is found. 
Also the addition of a spreader-sticker may increase the leaf 
absorption of the hormone and may cause excessive thinning of 
apples as well as an increase in foliage injury* 
The amide form of naphthalenescetic acid gives less 
thinning at a given concentration than the sodium 1-naphthalene- 
acetate, and also produces less wilting. 
The following is a compilation of results from reports 
(6,8,11) related to elimination of fruit from shade and 
ornamental trees. 
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Natural Abscission 
In discussing the ,revention of fruit formation by artifi¬ 
cial means, it may be wise tc give some thought to why fruit 
sometimes aces not form, or why sheading of fruit takes place 
naturally before the fruit is fully matured. 
The abscission of the flov,er or fruit st< Ik is not a simple 
phenomenon nor can it always be attributed to one eau.e. There 
are some cases where the cause can be singled out, such as with 
the double-flowering varieties of horsechestnut which v.ry 
seldom set fruit because of their genetic make up, Detjen (l) 
lists some of the causes of untimely abscission as being ’’lack 
of pollination or faulty fertilization, iistil and embryo abor¬ 
tion, abnormal environmental factors, faulty nutrition of the 
fruit spur and embryo, incompatibility, impoteney of pollen, 
and other evolutionary causes.” 
It is generally believed that the natural dropping of im¬ 
mature apiles occurs in two primary waves of abscission. These 
are called ff irstw and ,fJune” aro] s • The first wave consists of 
abnormal and unpollinated flowers and flowers that wore ferti¬ 
lized but aborted. 
The ”June” crops are primarily due to degenerate embryos or 
endosperms or both (18). The cause of embryo abortion is gen¬ 
erally believed to be caused by nutritional coma etition or 
genetic factors. The above comments dealing with abscission 
concern the genus halos. It is this group of trees that has the 
» % 
greatest amount of research work done concerning the control of 
fruit formation. I believe the assumption that similar causes 
Ik 
allied to shade and ornament ul trees may be justified. 
Gawadi, and itvery (5) state that the abscission is pre¬ 
ceded by localized cell division at the base of the leaf or 
fruit pedicel. This cell division results in a thin transverse 
layer, several cells thick. This l^yer is called the abscission 
layer. It is the breakdown of the intercellular substance, 
dissolution of the middle lamella, which causes trie abscission. 
There are many factors which can result in tne abscission 
of leaves or fruit, such as environmental factors, rainfall, 
temperature, soil conditions, etc*, as well as artificial means 
like illuminating gas, chemicals, etc. 
This problem of abscission is a complex one since there are 
cases wnere leaves fall before the abscission layer is formed. 
as in poinsettia and cotton, or where leaves do not absciss even 
though secondary cell division takes place in the abscission 
layer (o). These, however, are exceptions. 
Brink and Cooper (l) state the direct cause of abortion is 
attributed to the inability of the endosperm to keep pace with 
the growth of the surrounding tissues. 
The production of hormones in a flower plays an important 
part on whether fruit is formed and remains on the tree to 
maturity (18)* These auxins control the growth rate of the 
pollen tube. If the pollen tube fails to grow or grows too 
slowly, fertilization fails to take place, and abscission of 
the style or the entire flower may result. Luckweil (10) states 
that the high hormone content of the seed has a direct bearing 
13 
on tiie formation of 11 a separation layer” in the pedicels of 
mature and immature fruits. 
The purpose of this brief discussion on the natural ways 
mature fruit formation is prevented gives a better understanding 
as to how and why artificial methods can assist in preventing 
fruit formation. 
Artificial Abscission 
The effects of spraying "hormones", growth regulators, on 
plants is a vast ana complex field. It includes phases of weed 
control and parthenoearpie fruit formation on apple, tomatoes, 
grapes, etc., as well as many other aspects of horticulture. 
This discussion will pertain only as to the effects of 
"hormones” on fruit formation of trees as they ap>ly to this 
experiment. The results of applying "hormones" to flowers or 
fruit will vary considerably depending upon the time of applica¬ 
tion, concentration, and the species or variety of tree (13). 
Applying naphthaleneacetic acid at blossom time to pollen 
causes a collapse of many of trie pollen grains and aborting of 
the pollen tube (7). Where these are very important in the 
thinning of ap.les, and it is desirable to have a certain per¬ 
centage of the flowers produce mature fruit, the aim in spraying 
shade and ornamental trees is to completely eliminate fruit 
formation. It is important to note, however, that n&p.hthlene- 
acetic acid decs affect the pollen and pollen tube. Also it 
has been t ointed out that the results will vary as to the de¬ 
gree of thinning depending upon the time of application, con- 
14 
centraticn and. species or variety of tree 
is a problem where partial elimination is 
(l^). Again this 
desired, and. not 
complete elimination. 
It is generally delieved that the earlier an application 
is made for post-bloom thinning of apples, the more effective 
any single concentration will be (lb)* This will possibly ap iy 
to other tree fruits. The sprays applied during this experiment 
were done at full bloom and ten days later, and all gave favor¬ 
able results. If similar concentrations had been applied at 
later dates, undoubtedly poor results would have been obtained, 
when a "hormone” thinning spray was applied to apples in the 
post-bloom period, it resulted in a temporary delay in the ab¬ 
scission of fruits in which the embryo aborted early (if), 
Tnere are several plausible explanations as to how Ha* 
causes a thinning effect. One is that the material causes an 
increased nutritional competition among the fruit (l). Teuoner 
and Murneek (18) report that the first visible effect of Mik is 
the Immediate and complete cessation of growth. If this latter 
is true, it would seem to preclude the idea of nutritional 
competition. 
Another theory is expressed by Gawadi and avery (5). This 
deals with the natural hormones or auxins and their relationship 
to ethylene. If the auxin-ethylene balance is upset, abscission 
follows. 
A physiological phenomenon relating to "abscission of 
fruit is the oxidation of certain inuoi-compounds such as 
I 
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inacle&eetic acid. Gals ton (6) notes the addition of AAA 
results in a stimulation of catalase activity. This is a 
breaking down of hydrogen peroxide into water and gaseous 
oxygen. This reaction assists in the indoleacetic acid destruc¬ 
tion. Since indoleacetic acid is one of the natural hormones 
or auxins, and is needed for growth, its destruction would 
inhibit further development of the embryo. 
According to Teubner and hurneek (18) none of the effects 
stated adequately explain the inhibition of embryo development 
when synthetic ” hormones” are ap lied. 
hat oriels and tlet.no as 
App-L-Set (A)* and Amid-Thin-W (B)* were the two materials 
used. Api -L-Set (A), is sodium l-naphth&leneacetate, AAA, one 
quarter pound package in one hundred gallons of water, makes a 
concentration of 10 ppm. Amid-Thin-W contains naphthyluoetamide; 
a quarter pound package in one hundred gallons of water makes a 
concentration of n5 ppm. 
The equipment used was a hydraulic s\rayer ana a mist 
blower. The hydraulic was a two-cylinder, loo gallon Iron age 
sx rayer, with a pressure of £50 pounds, and produced a column of 
spray about sixty feet in the air. The mist blower was a 
Homeiite Model £4B, no-gallon tank, producing loo mile per hour 
(A) Manufactured and sup. lied by Dow Chemical Corporation, 
Midland, Micnigan. 
(B) Manufactured and sup- lieu by American Gnomic 1 Paint 
Company, Ambler, Pennsylvania. 
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wind at the nozzle and 1600 cubic feet of air per minute. A 
flexible air hose was used to direct the airborne spray material. 
On the first twenty apple trees five one-hundred-flower 
cluster counts were made per tree. Wherever it was thought there 
might be some danger of drift the cheek branch was located at the 
top of the true, while the branches for full bloom, lo nays after, 
40 ppm, ou ppm were located at convenient, ioints closer to the 
ground. All counts 'wore marked by a tag tied to the branches as 
•well as by having a white paint mark on the branch. Lateral 
branches were removed in most eases for about one foot past the 
area and a diagram was drawn of each tree locating the count 
areas. Following this procedure lessened the possibility of 
spraying the wrong branch ana of not being able to find the 
branches to make the final count. These trees wore located on 
the farm of Mr. Clarence 1arsons, Montague Kona, North Amherst, 
and were all sprayed hydraulically with either Ap*-L-Set or 
Amid-Tnin-w. The soil at the Parson’s farm was Hinxley, gravel!,, , 
sandy, loam. 
The remaining ten &pple trees had three one-hundred-flower 
cluster counts per tree for 40 ppm, 6u p.. id, and one cm. All 
ten trees were s]rayed with the mist blower, out the two dif¬ 
ferent spray materials wore used. These trees were located on 
property adjoining Pine Street, North Amherst, and the former 
Montague farm recently purchased by the University of Massachu¬ 
setts. The soil at the two locations stated was a Merrimae 
fine, sandy, 1oam• 
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Tne thirty a. pie trees used, in this project consisted of 
McIntosh, 4 Baldwin, 1 Duchess, 1 Bed Astraciun, and 
1 Hhode Island Greening • The counts on th se trees were made 
May Id, 17, and 18, 1556. The full bloom applications were 
matte May 11, and 19, 1956 because of the difference in 
blooming of the various varieties. The lu-d&ys-later applica¬ 
tion was made 10 days after the full bloom spray was applied. 
The final counts ware made July 2b, 24, 1956. 
The next phase of this experiment consisted of spraying 
seven horse chestnut trees, Acs cuius hit-). o cast-mum, each having 
three or six one-hundred-flower panicle counts. These counts 
were marked and recorded in the same way as those on the apple. 
The applications were made with the hydraulic and mist clownr 
sprayers with App-L-Set at 40 ppm at full bloom and 10 days 
later. The full bloom applications were mace May 26, 19, el, 
and June 4, 1556. The 10-aays-later application was Made lo 
days following the respective full bloom application. 
In preparing all spr ys. Eastern States Spreader-Sticker 
was added at tne rate of two ounces per one hundred gallons of 
solution. In areas where it was difficult to reach with tne 
hydraulic sprayer, the solution was applied from a three-gallon 
hand sprayer. 
There were a few instances where several flower baas n,d 
not opened at tne time of spraying so they were removed and a 
like number of opened blossoms added to keep the count to cne- 
hundrea. 
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The weather during the time of tne s*ray period was as follows: 
1956 Ternpe rature Hean Relative 
Date Maximum Minimum Humidify irecii it. 
hay 80 50 78.0 none 
May lcj 70 39 88, U .10 
May a4 55 ob 51.0 none 
May 15 / 61 30 58.3 none 
May 16 66 55 65.3 none 
May 17 60 49 100,0 V.'Z 
May 18 80 46 66,3 none 
May IS 73 36 65.7 none 
May 30 68 50 87.0 .43 
May 31 86 59 83.7 .54 
June 1 85 66 88.3 .40 
June 1 75 59 86,3 .43 
June 3 76 64 91.0 1.31 
June 4 74 60 79.3 none 
J one 5 74 58 76.3 none 
June 6 80 50 ?3.? none 
June 7 84 54 68.7 none 
June 8 87 51 73,7 none 
June 9 57 48 88.7 none 
June 10 65 50 90.3 .13 
June 11 76 51 65.7 none 
June 11 88 48 65.7 none 
June 13 91 ' 65 65.0 none 
June 14 95 . 64 65.3 none 
Weather Station, University of Massachusetts 
At no tine was the si ray program hindered by rain and ail 
applications had at least three hours to ary before j reeip itu- 
tion followed. Spray material was applied till the point of 
run-off was reached. 
Aside from tne below-freezing temperature of May 15, 1956, 
the weather was mild. One definite factor that certainly 
affected tne number of fruit set was the three days of cold 
weather 51°, 18°, and 80° respectively on May 6, 9, and 15, 1956 
when many of the apple flowers were partially or fully opened* 
Numerous petals showed symptoms of frost damage, so undoubtedly 
there was some damage to tne sex organs also. 
The statistical method used for determining whether there 
was no significance, or degree of significance was obtained 
from Experimental Methods in Agricultural Research by E. ii. Love 
(&). It consisted of determining the significance of the 
difference between the two means where the means are not paired. 
Following is an exam}ie of the procedure used. Tne trees 
were numbered 11-10, 60 pirn. App-L-det was sprayed at full 
bloom. The sprayed and the control were on the same trees. 
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Fruit Formed yer luO Flower 
Clusters 
Tree No. Sprayed Souare Control Souare 
11 0 0 13 16 S 
12 0 0 10 100 
13 0 0 15 £25 
14 0 0 7 4S 
15 0 0 10 100 
16 1 1 30 900 
17 0 0 38 1444 
18 0 0 44 1956 
19 1 1 62 5844 
20 0 0 4 16 
Sum 2 2.0 233 6783 
Sun of squares Sum of squares 
sprayed = £.0 control = 8783.0 
Coefficient Coefficient 
factor 0.4 factor - 5428.9 
5354.1 
^ 5553*1 
90 
Standard error of the difference between 
two Means: 
3.E. = V 1.6 + 535471 
0 90 90 - 6.1 
Kean difference - S3.3 - .£ - £3.1 
1.6 
Standard Error 
V J^g 1.6 
Standard. Error 
^ 3354.1 
10(10-1; 90 10(10-lT 
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15.1 
t = 6.1 = 5.78 
Degrees of Freedom - 18 
F.G5 = 2.10 
P.G1 - 2.88 
Therefore the ”tn value of 8.78 is considerably greater 
than the 1.^1 value of 2.88, indicating a highly signigieant 
difference between the sprayed and the control. This same 
procedure was used in comparing all sprayed branches against 
controls, ana sprayed against sprayed. 
Results 
The results of the 1958-1987 si ray p rogram are given in 
* 
the tables 1-8. 
Table 1 shows that there was no significant difference 
between the control and the Amid-Tnin-W, 40 ppm, whereas there 
was a significant difference, at the 6% level, in the other 
three categories. This is the summary of five one-hundred 
counts on ten trees with the material applied hydraulically. 
22 
Table 1—Effects of Amid-Thin-W on fruit formation of 
apple trees—McIntosh 
Treatment 
fruit per 100 
flower clusters 
. 1903 P* 
fruit per ICO 
flower clusters 
195.7. 
-P*...... 
Control 17*0 . .14.6 
40 ppio full bloom 9.5 a. 3. . 0 *8. .Oil.. 
40 ppm 10 aays later 5*8. 5S6...... .. . 8.c. a. 8. . 
60 ppm full bloom 6*3. ..... . 7.3 
6u ppm 10 days later SjS 5/b 5.9 
^Differences between sprayed and control branches significant 
at the l/o or 5$ level. 
Application made by hydraulic sprayer. 
Table £ shows the results when App-L-Set, applied 
hydraulically on ten trees of five one-honored counts per tree. 
In each comparison the difference was very highly significant. 
Table 2—Effects of App-L-Set on fruit formation of 
apple trees—McIntosh, Duchess, and. Baldwin. 
Treatment 
fruit per 100 
flower clusters 
1953 p# 
fruit per 100 
flower clusters 
1.S57. ... b* 
Control O 'Z *z 17.9 .-. 
40 ppm full bloom 0.0. li . . .. 2 .2.... 1% 
40 ppm 10 days later 
.ftjj Lsi> -Jti 
6o ppm full bloom o i* .7 1%.. . 
60 ppm 10 nays later O 
_u_ _ 15? 
^Differences between sprayed and control branches significant 
at tne l/o or 5% level. 
Application made by a hydraulic sprayer. 
Table 3 is a record of the results of applying Amid-Thin-W 
by mist blower to five trees with three one-hunt! red flower 
clusters per tree. 
Table 3—Effects of Amid-Thin-W on fruit formation of 
apple trees—Baldwin, Bed Astrachan, Rhode Island 
Greening. 
Treatment 
fruit per 100 
flower clusters 
1956 p# 
fruit per 100 
flower clusters 
1957 p-< 
Control 40.4 . . ....; 6.5 . . 
40 ppm full bloom 16.8 .. 6.5 Vh 
60 ppm full bloom 
_ 
. 
-hi4- liS 
•^Differences between sprayed and control branches significant 
at the Ijb or level. 
Application made by a mist blower. 
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Table 4 shows the results for trie mist blower application 
of App-L-Set on five trees with three one-hundred counts nr tree. 
Table 4—Affects of App-L-Set on fruit formation of 
apple trees- 
t 
-McIntosh. 
Treatment 
fruit j-er 100 
flower clusters 
1956 F* 
fruit p-r 100 
flower clusters 
1957 . p* 
Control 13.2 7.4 
40 ppm full bloom *2. ... 0.0 3$ 
60 ppm full bloom 0.0 1% 1% 
^Differences ce tween sprayed and control branches significant 
at the 1% or 5% level. 
Application made by a mist slower. 
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Table 5 Is the last showing effects of sprays against 
controls applied for 1956. All applications of App-L-Set gave 
a highly significant difference between sprayed ana control 
branches. One-hundred-flower p.-nicies on the horse chestnut v~re 
used for each spray cr control. The results of App-L-Set were 
excellent regardless of the time or method of applicat loii. 
Table 5—Affects of App-L-Set on fruit formation of Horsecnestnut. 
fruit per 100 
Treatment_flower paniclea_££ 
hist Blower 
40 ppm full bloom 
OQ .UU 
1*33 1< 
40 ppm 10 days later 8.00 xi 
Hydraulic 
Control 135.00 
40 ppm full bloom 1.00 1* .- 
40 ppm 10 days later 1.00 Ig 
•^Difference between sprayed and control 
at the 1% or b% level. 
branch©s signific.mt 
Four trees were used for each method of application. 
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Table 6 shows the comparison of material, concentration, 
time of application on the first twenty trees sprayed* Tne 
only places where there were significant or highly significant 
differences was between the two materials, regardless of ti^e 
or concentration* 
Table 6—Comparisons of material, concentration, time of 
application with hydraulic sprayer in controlling 
fruit formation on apple trees. 
fruit per loo fruit per loG 
flower clusters flower clusters 
Treatment 1956 i* 1957. .. . ..... Jr* 
Amid-Thin-W/40 j pm full bloom S.5 5.6 
Amid-Thin-W/40 ppm 10 days later SjJj &*£ _ILS* 
Aiaid-Thin~W/40 ppm full bloom S,5 5.8 
Amid-Xhin~W/60 ppm 10 days later s? ry 0.0 XT O i <i * V J • 7.3 K.S. 
Amid-Thin~W/4G ppm 10 days later 5.8 8.1 
Amid-Thin-W/60 p id 10 cays later 6*5 M • 0. 5 
_11*6. 
Amid-Thin-W/40 ^p in full bloom 9.5 5.8 
App-L~Set/40 ppm full bloom o * G 1& <n o &£& b/o 
Amid-Thln-W/40 ppm lo days later 5.8 Q 
App-L-Set/40 ppm 10 days later 0.4 
_ 
_ 
_n 
Amid-Tnin-W/60 ppm full bloom 6.3 7.3 
Amid-Thin-W/SG ppm lo days later 6.9 n.s. Q N.S. 
Amid-Thin-W/6C ppm full bloom rr> Q.C 7.5 
App-L-Set/60 ppm full bloom 
_ 
1 <J? 
-skci dual u 
Amid-fnin-W/SO ppm 10 days later 6.9 5 • S 
App-L-Set/80 ppm 10 days later G.i. li - GjuS- _Ik. 
A±p-L-Set/40 ppm full bloom 0.0 o o & 
App-L—3et/4G ppm 10 days later 0.4 N-S. -s O 1.0 i*, o. 
App-L-Set/40 ipm full bloom 0*0 <C- « f L 
App-L-Set/60 ppm full bloom K/ • AG N.6. , JLl7 n. o . 
App-L-Set/40 ppm 1C days later 0.4 1.0 
App-L-Set/60 ppm 10 days later 0.2 M.S. 0.8 N.S. 
Ai p-L-Set/60 ppm full bloom 0.2 0.7 
App-L-Set/60 ppm lo aays later 0.0 N.S. 0.8 N.S. 
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Table 7 shows comparison between mist blower and hydraulic, 
time and concentration of application, ns in Table 3 the only 
significant difference was where the two materials were compared. 
Table 7—Comparison of concentration, materials, methods, ana 
time of application in controlling fruit formation 
on apple trees. 
fruit per loO fruit per loo 
flower clusters flower clusters 
Treatment . _ _ 1356 r ^ 1957 
Mist Blower 
Amid-Thin-Wr/40 ppm full bloom 8.4 6.5 
Araid-Thin-W/60 ppm full bloom 4.6 N.S. 5.4 N.S. 
Amid-Thin-W/40 ppm full bloom 8.4 8.5 
App-L-Set/40 ppm full bloom 0.x §3 o^4 .%&L 
Amid-Thin-W/60 ppm full bloom 4.6 5.4 
App-L-Set/60 ppm full bloom Q-.-Q .. M 0.0 _ii_ 
Mist Blower 
Amid-Thin-W/40 ppm full bloom 16.8 6.5 
hydraulic 
Amid-Thin-W/4Q ppm full bloom 0.5 N.S. 
_ 
. 
Mist Blower 
Amid-Thin-W/60 ppm full bloom Q c2 s> * fa 5.4 
hydraulic 
Amid-Thin-W/60 ppm full bloom jLl5 ii * o •  7.5 N.S. 
hist Blower 
App-L-Set/40 ppm full bloom 0.2 0*4 
Hydraulic 
App-L-Set/40 ppm full bloom 
_ 
<j o 
^ ... 
•M 
 
Mist Blower 
App-L-Set/60 ppm full bloom 0.0 0.0 
Hydraulic 
App-L-Set/60 ipm full bloom 0.4 0.7 h*A*. 
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Table 8 shows that with the hors©chestnut as well as the 
apple there is no significant difference between methods or time 
of application* 
Table 8—Comparison of time ana method of applying Apj-L-oet 
to control fruit formation of horsechestnut trees. 
fruit set per 
Treatment_100 tanicles_f* 
App-L-Set/40 ppm full bloom 0*4 0*8* 
App-L-Set/40 ppm 10 days later 0.4___ 
• jl&m. iao 
Mist Blower 
Hydraulic 
Discussion of Results 
The results obtained follow fairly closely in part the 
general conclusions known by orchardists: App-L-Set and 
Amiti-Thin-W at the same concentrations do not give the same 
results; Amid-Tliin-W apparently does not produce as Mch 
wilting effect on the foliage as App-L-Set does. The method 
of application, time of application, up to 10 days after full 
bloom, and rate of application—40-80 ppm appear not to make a 
signif1c ant difference♦ 
In evaluating the results one must keep In mind that, when 
dealing with the application of hormone sprays such as were 
used, plant vigor, all phases of weather, and the human factor 
in mixing ana applying the material must be considered* Un¬ 
fortunately, plant vigor, weather conditions, and the human 
factor are very difficult to measure, and a great deal more work 
will have to be done before the arborists can make definite 
statements regarding control* 
Most apple trees grown for ornamental purposes are seldom 
fertilised or sprayed as are those trees in an apple orchard* 
Because of this factor and the variance in wilting among some 
varieties, namely Duchess, individuals applying hormone material 
for fruit prevention should proceed on a trial and error basis 
for their respective geographic area* If there are many clients 
wishing this type of spray, the operator may find that there 
will be a difference in results if the sprays are carried 
beyond the ten day period after full bloom. 
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As shown in the tables there was very little difference 
in trie results obtained from the spraying of 1956 and 1957, 
Despite the severe frosts of the spring of 1956, the control 
produced more fruit. 
By using the same concentration in the mist blower as was 
used in the hydraulic there was very little wilting. In 1953 
a salesman for a well-known mist blower manufacturer stated a 
10X concentration, or 10 times the concentration recommended for 
a hydraulic, couid be used for this work in a mist blower. This 
advice was followed with damaging results and still many fruits 
were formed. 
Summary 
From the results obtained ever the two-year spraying period 
the questions stated at the initial stage of this project can 
be answered as pertaining to tnis experiment. 
1. The difference in the amount of fruit formed when 40 
or 60 ppm of material were used or when sprayed at full bloom 
and le days later was not signifleant. On horsechestnut and 
apple it was noted that the degree of wilting appeared greater 
when an application of 60 ppm App-L-Oet was applied. This 
wilting of the leaves lasted for about one and a half weeks with 
the severest cases ana usually was absent after five to six aays. 
k# When App-L-Set was used there was a significant or 
highly significant difference between the sprayed and control in 
every case. Also there was a significant difference between 
App-L-Set and Amid-Thin-W at the same concentration with App-L-Bet 
giving the best control, 
b. There was no significant difference in results ob¬ 
tained between the hydraulic sprayer and mist blower at the 
concentration used. 
Conclusion 
1. By applying App-L-Set, fruit formation on apple and 
horsechestnut trees can be decreased to a point where the fruit 
is no longer detrimental to the property owner. 
2. Aside from the wilting effects sometimes produced by 
App-L-Set this material gives better control with halus and 
Aesculus than Amid-Thin-W. 
3. Further study should be completed with larger mist 
blowers delivering 8—10,000 cubic feet of air. The use of such 
equipment will eliminate the possibility of having check branches 
on the trees sprayed, but sufficient information could be gained 
as to the best concentrations to use. 
4. This type of siraying definitely has its place with 
commercial and municipal arborists, but should be done with 
caution. 
5. Work should be done with the prospect of combining 
hormone materials with insecticide, fungicide, or fertilizer 
sprays which normally might be applied when plants are in full 
bloom* 
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